The spin-orbital coupling (SOC) effects are investigated by using the plane wave (PW) basis set and the projector-augmented wave (PAW) pseudopotential implemented in the VASP package. 1 Generalized gradient approximation (GGA) of the Perdew-Burke-Ernzerhof (PBE) form is employed for the exchange-correlation functional. 2 A PW energy cutoff of 500 eV and a 45  45  1 Monkhorst-Pack k-mesh 3 are used to generate the charge densities. The quasiparticle calculations are carried out using the ABINIT package. 4 First, we compute the wave functions using DFT. The local density approximation (LDA) of the Ceperley-Alder form is employed for the exchange-correlation functional. 5 A PW energy cutoff of 500 eV is used, together with the norm-conserving pseudopotentials, 6 and the Brillouin zone is sampled with an 18 × 18 × 1 Monkhorst-Pack grid. 3 Second, the quasiparticle energies E nk are calculated using the following quasiparticle Schrödinger equation, which uses the self-energy  acquired from the GW approximation. 7 [ ∑( )
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Therein, the Green function and the Coulomb screening are constructed from the LDA results in the first step, and the plasmon-pole model is used for the screening computation. We perform the GW calculation in a nonself-consistent way. 
